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(54) OPTICAL INFORMATION RECORDING MEDIUM, METHOD FOR REGENERATING IT AND METHOD FOR 
RECORDING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve stability of an amorphous mark and to deal with a linear speed of a wide 
range by forming a phase change type recording layer of a specific composition in an optical information recording 
medium having at least the phase change type recording layer on a substrate such as a high density optical disk or 
the like utilizing a rewritable phase change medium. 

SOLUTION: A phase change type recording layer of a rewritable disk such as a high density optical disk or the like 
is formed of a composition represented by the formula ((SbxTe1-x)yGe1-y)zM1-z, wherein x is number of a range 
of 0.7<x<0.9, y is number of a range of 0.8<y<1, z is number of a range of 0.88<z<1, and M is In and/or Ga. In order 
to record a mark length-modulated information on such an optical information recording medium, a crystal state 
portion is processed in an unrecorded and erased state, an amorphous portion is processed in a recorded state, 
and an amorphous portion between recording marks is processed to be irradiated with a recording light of 
crystallizable erasing power. 
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( (Sb s Te H ) y G e ) z M,_ 7 
(fcfcfU xiiO. 7^x^0. 9<7)ffi[S<7)$cT-fe*K 
yttO. 8^y < 1 <D<SB8^«"C*> 9, zteO. 88^ 
z < 1 (7)|5ia^»-e*)5 0 Mtt I nXtf/XttG a £^ 
-To ) 

[IS*^2] 0. 7^x^0. 8 5"efc5M*Sll: 
[»*«3l 0. 7^xS0. 8T*fc5lt*JRlXii 
[B»*94] 0. 9^y < 1-C*58»#E17JM3<0 
[lt*«5] 0. 9 4 ^ z < 1 T?fc5SI#Sl 7^4 

"C*3»*3S 1 7^ 9 (TH ^-f ft/^ 1 o^E«<0*^«jttf 

[at#«i l ] ^-*&&mtt\z3:Zfflk&&&£ 
*i£«#JS 1M10 m*-ffttf > l ofcEfc^fl^tti* 
IRE&ffltttt. 

[gg#Jgl 2] §t*xf 17^1 l^vfftj^lofcE 
.*«**tt»«E»ffl**^#L'C, M#3 5 0 nm 
W8 0 0 nm^^f"M, BpSNA^O. 

^£+3 ^ £ fc»«ti"53t*ttfll«E»fflK*«)S4 
*S. 

[fjf*xi l 3 ] fS*Jg lMii w^fn^ l o|:E 
•o**tt««EftfflK*lw^-^ft«IBS*Lfc««fc 
ES-f5^3fc!9, 

?H*^7-P e©E»3t*BBJtL, 

IEg7-^:» LT It, Ei^~ * ©WMHWfcfi S * n 

H*RB (n- j) T£ 



tfTEHBW; (I) -C*Sn5»dc^e>&Sri:S:«FfR 
ttS 3fe¥tt««E»ffl 

(i) 

[fk2] 

a, T\ f,T, a 2 T, JjT, • • • • , a m T\ 

(fcC U £ ai +2j3i = n - j <h"f5o j fiO- 2 
St^fff^fto mlim=n-k*SSfc-r»o kttO- 
2SWlt 0 ) fc#«U a, T (IS i Sm) ft5 

!7-Pw^)IMWL, /3iT (l^i^m-1) 
ft£B#P^:Jo^T{t, P b < P e ti^M7^7- 
P b OEftft £ Bit-T 5 C £ 1" S ft^Wtff «E 

fitfHJ£{t:<DEft#ifco 

[0 0 0 1 ] 

£ 0 

[0 0 0 2] 

Kfltt, S«±fc, fegffcSEWiasRtt&i'U -topf 

s^iESitt, *e«- m^ffi^^ 0 e B ^ffii 

[0 0 0 3]«, rw«t5teffiSefcE«Hi:Lr, s 

bTe^ 0 e 0 ^Jlfiic (Sb 70 Te 30 ) «t <9 fc S b SriflfJtd 

0 3 6 4 3 ^UlCft ( S b i_ x T e x ) w M 

y (MliAg, Al, As N Au, Bi, Cu, Ga, 

Ge, In, Pb, Pd, Pt/Se, Si, S n$$£ 

[0 0 0 4] 

[«W*s*ftLJ:5ii-5IMIl ft*, *p B p^f<7^ 
•Srff 5fcft, 1 0 0 n s e c*j«<7)eWFPa©jDfi"ett 



- 2 - 



#12 0 0 0-3 1 3 1 7 0 (P 2 0 0 0 - 3 1 3 1 7 0 A) 



t e ^ £ <^ 1" s mmm it itmmx & 

±etf>*B/JM±, «»Ge 2 S b 2 T e 5 MS^IMQ 

[0 0 0 5] U3&»L4iS6, #*W#^tfcWfc«fc*ttf* 
~ © <fc 5 * S b 70 T e w&§i&M&(Dmmzmffl<D S b 

^SbTe^li Z<DiZ$.Xl'Z&»StLXte+ 

¥K±ttEft^- * it #£e1~5 r. t ^^Stfc 

6 0 SbJe N (0. 6<x<0. 9) ^E»Jf 

tt, # p B B R«^f Q {t:rUit^ i oot:iJfr«£<B;<. K 

( (Sb,Te H ) y Ge,. y ) 2 M,_ z 
[0 0 0 9] (fcKU xliO. 7^x^0. 9<7>«5H 

cofrefc^ y^o. 8^y< l^tefflos-efc^. z 

1*0. 8 8 ^ z < 1 <D9m<0®tX*foZ>o M(i I nM/ 
IttG a ^if 0 ) 

«!BOi©5ili, JiEttft^ttWfcEftffllK* 
* ft^M £ n^«aSrlBft1- 5 J- S it 9 , 

fc*, B*H (n- j ) T£ 
[0 0 10] 
Ifc4] 

a, '1\ 0i T; a 2 1\ 2 T\ • • ■ • * a. T\ 

( (Sb x Te H ) y Ge,_ y ) Z M,_ Z 
[00 14] (f;^U xt*0. 7Sx^0. 9 (DffiH 
<oftX-*>9, yiiO. 8 ^ y < 1 w<6H^*'C-*) 0 , z 
t±0. 8 8 S z < 1 £>J&B<Z>ftt?*>3o Mfi I n&t// 

XfiG a ^ito ) 4St«S:ffl^5-ti:*)5o 5c* 

Mil 1 n&tfG a <D'J?t£< t fc— #£>7t;^£S1~o J?* 
L<lilntffc5. r^tf, xttO. 7~0. 



[oooe] *fc, a«E©«*fc«*tt*fflpr 
mmmfcxn, mw.m^^L^^^M&xr^* 

[0 0 0 7] 

[IRIB*«»-r5fc«)^»] ±EIB»£ 

^wft-rsfe^tcifiEeiWL^^*, s b t e*f B ^as 
t>sba«ifta*^, $f,^»£^ssi*i**a 

*TE-«A (I) "e«**tSia*^bftSri:8r1#» 
i: -T 6*^«l««E*ffl«#«-ffi-Sc 
[0 0 0 8] 

[ft: 3] 

(i) 

[0 0 11] (f:^L, Eai+2j3i-n-j^:-r 

r»o ktt0-2^Wl» o ) ir^Jt, ai T (l 

l:+^4!2i^!7-PwWfSg*»l, ^iT (l 
^i^m-l) ftS^FPfl^iSV^Xtt, Pb<Petft5 
;q7^!7-P b<DE»**BB8ti-S3t¥»**E» 
fflKfr^Eft^tt^ff+S. 

[0 0 12] 
[0 0 13] 

[ft: 5] 

(i) 

liO. 85.4#(-0. SXhZc x36S*#*t"^5ttt* 
[0 0 15] ±E«>E*^btt>A*5«t5fc, 
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^T, S b /T e tk\Zi:oXm&itXgtt:ffl9Hr 5 d 
5c t4fctS* 1 45 S b T e *fi«i: 
»i"5iSWs bi« 0 ftM^^5 lotf)B^4 

iin<ou-"!f-*M»f-effl*+5»^t*5fiJ"CJba. - 

ttlfiT-t-S, lot, fEI&aS{5^# H 0 a KffM^/c^^ 
Bffft*Pit«36 s 'h*v^ia«, i-ftto-biBWS b 4 
iSftfc& s a*L^::&fc:45. StJ05i:SbTe*i 
t It, ig»s b*j&s#vstaj*ftWS**S 

[0016]Jt y^O. 8J^±l*SJT-fc-5^ jfr 

(10. 9 7£TFJ& s ff*LV\, y !ftS*#-*-?<5i:K*S"t? 

5 0 £<btc, zfiO. 8 8H±1*«-C&S#, #£l> 
i^hPfiffifiO. 9 9 9"e*>S 0 Sfc, ffSU^TRIli 

0. 9 4tfc5o z^tf5^ j£l^ffifflT*6Q*fta 

[0017] tmm^^mt^ 

teitt j&» f)<eot^TtJ:v^, «$cco j&Sffi a* 4 5 
»£\ ft^*S£&*L4vMO;as$f*LV\, -eco*g*, 

Itllt S b 2 T e 3 f ^AMM^t?)fflWS 

b m<n±ii&x*\±hz> i>m*i£m>±£ < H4 s 

ft, S bt-ttS b 7 T e , S b 2 T e&<D3r<Dm<D&m& 



»#^C4v^*t^Ae>jL5 0 

[0 0 18] ffjf^iLV^HptSCO^ffife^^s ii 
#5. SA^JLh, »*L<^5. 8AB±t*)9, *fc 
il»6. 8AJ^Ts fflL<(46. 5A£JlT"e*>S. « 

ft^Fg<&££i:i\ UK 

w*c^-*Ht^4i-fe«)j-«:, Pii:^ H B 0 «^^#-r5^ 

[0 0 19] **WJ-*5V^"Cff*UV^±EilS*Wtt, F 
m 3 m^»W/X(iF 4 3 mfflW#l-*i"5 fc**. 

*{bS3t^tt««IB«ffl «t»: t ra«C5«it*fe^ J: o X 
ft&ftfcjfctttf^ f2»l (ff$ft2 0nm) SrfbJRt L 
TWfcftfc I n 3 G e 5 S b 70 T e 22 ^fli^Sii®^^ 
II (TEM) ^«t-5«^il»lEl*flfctf*>5o H + , A, 
B, C, D<0#^Ltt, (2 2 0) , 

(002), (222), (111) |vli«"C^5o - 

oiHltfrftTWiSA, B, c, D<n&&\zMi-%$7 — 
*Bft«r*Ji4<KWL. ^>^o, ra«jc#fcnS*4S^ 
^-V(OHISffftSrt>^g4<iftP^t5 5t^^ ffi-M 
*S#t®T*fcl9. Fm3mf)L<liF4 3m»}:I 

^3&»3&*5W«t4tf-^tt»**ix4v^i:t>*BL 

[0 0 2 0] H 5 <0*HftlH&ffca^ is^Stt, fe^ 
^ic^6. 4 ACDF4 3mffiW»^JR-t-53&\ Xtt, ft 
-7-^ft^6. 1 A(7)F m 3 m^SCltS^^f tl 

3 1 n 13 Sb ? Te 3 |g^ Xte A g I nTe 2 ^F43 

r)s *#fi, Ag I nTe 2 roFm3m$BlflClt5 
Xti A g S b T e 2 (D F m 3 f B W4:It5 

[0 0 2 1] 4*5, GaSb^I n S b K 1 1^ 

JB6. ia, ^t>^6. 5 At±.mm5<Dm*mm 

tfUMtfr bftbtiZ ¥&ft^-^<7)fl t ffifer fit \ - ^ 

^fB^flc^ 4SSb-Te-Ge H«ft^*3*t*WS 
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[0 0 2 2] ft*3, SbTe &M>f&J& X HSb T^iMJ 

[0 0 2 3] EftJBttiifif^/<y^ife*Oj|S+«)*31 
HS*fet?«l»Sil536S, «Si(Oas-depos i 

t e dwrett, a##*fre*5fc«>, anttt^jxt 

5 0-3 0 0°C) EJL±i»jftHT"C^Hft-eo* 
*ife*s*Jf fcixsas, -LES 1 * L^JgS^f§«oE»H* 

[0 0 2 4] »»«0»l{b^*5V^"Ctt, EftJI£:8IR£-& 
TS«HftfciB:*il*f*ftS*TtJ:<, *fc, nsa 

0 B H fb£-rTfcJ;V\ *NMb^ii*a s i§*f t 

[0 0 2 5] 0j;Ltf, i»^ei±^(S»t"5«FlHtt, 
2 ai sJ£Tf\ #£L<fii m s£JLTt+Srt3ftSft±L 

V\> g«l<7)g£tt, a&l 0-1 0 0 0 jum 

i*i-iom/sSi-e 

£>S 0 i/-f *ii Ltli, ^Slfci'— fr\ !f 

0 0mW^f)2WliSTfc5o 

[0 0 2 6] sVisfjU-XfcXZmmiWM, Wxtf 

l-atS^^ti:, lffl (Unite) -tt-fttt 

£ 0 llHfefo^^o^^<D^fb£gBW, tf-Afttt 

-^-itt*—j±x*Mtt znz x ? ^i'&mmt lv\ 



&#ip)<0^*/i'*— (it io-'2o%) 
fi> a«tr-A*«iOi/2£Ji±ti-So 

[0 0 2 7] jgjB3lJ»{b<7>IS, 2*©W- If f-A«rtt 

5 2#gc9^-ju-cffS l f B fb^tT9 r. tciotilto 
SHbSrfi^rirfcT't*, "T\ #*©tr-AB«>e 

A/HfbLT^b, 2#B<7)tT-ixT*S^S{b$<x5o M 
mw^^BitZft^ fc 2p if 5 SBRw l // mgS^E 

«|05«*R l «J»!{b«^*E»ttffi^R»*R 

<D®mx, imw^-ftmmmzmmznzx 5*« 
9ts;^\ -m^Eft^it-c^Eftttiiwsia 

[0 0 2 8] ±EJB*tt*tt, MltESfflM^ 

«UBJIEfttf>»£\ RltR2©itt/hSv^fi*L 
V\ ftffoftfcfi, R 1 tR2t-C£ft*ttSTEfKi& s l 
0 (%) »T, #Kf*5 (%) ^Tcb^^^d^-T^co 

[0 0 2 9] 
[ftl] 

2 | R 1 -R 2 | / (R 1 +R 2) X 1 0 0 (%) 
[0 0 3 0] «X.tf , R 1 ^ i 7 %Sft«>tt*fk«ft^ 
ML, «^R2t5U 6-1 8%«)$SHt*)ttff«tl\ 

<h^LV^Bffi^^ffl{bt-cto-C-^x.5(7)^i LV^o 
«Ht?*b^lfi«>5c*«r**Lrv^rt>ftV^, a«tt 
[0 0 3 1] E«W«Z)ffSli, iS5nm^itfc§ 

7^hi65#e>n»<, *^^ H B 0 fb3i^^s<^6«^^ 
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Z?mL\,*1zMz s J:«9Sf*L^ia»S(7)ffSli2 5 n 
[0 0 3 2] ±flEB«iHt0f3E«>^A*-yyh«:^ffi 
p = £ rrij p j 

[0 0 3 4] mi t$&%mi <D*/Vm&X*fo 

*K Pi teTciH i <OIK-T*-C*>So ) ^^y^J*BBSfe»- 

x : JtJlTA r co^SrWIt-BiWi-S) (7)l±^^{g;< Lfc 

i^-Arl±, «#*^:y*©fcftfc*-y5/ 
M^WAr^^ AS-gflSfefcig S tir SfiftiJ i-^Jil 

omic peenin gil:^t^^\ -jRWt-ttffl 
SttSA r j}7*7:<0*'<y9~Q\& A t o m i c pee 
ningiSia^ A r j&S*^V*iBl-KA£*L5o 
flg+tf) A r ftjC i <9 , Atomic peeningi 

a*Eat>5rt3fts^*So Arimit 

U ftft^WftKAS^S^-fV^ Ari# 
ttfttf , A r OfiaW^» L < «ffifiiS < ft 

Si^^^^iA^^cA r ^^3IL^-/<- 
hB#t-v o i d tiotffttJL, «MLcDftAt£ 
Sr^ffcS^i-V^ (J.Appl.Phys., Vol. 78(1995), p P 69 
80-6988 ) 0 «oT, EftJi + ^iiSftA r *f±, 0. 

i^%Jbi±, 1. 5jjS^%5fc«-c#>5o 

AS, itAri»ft<LT, iS^SK^^nS^T* 
[0 0 3 5] **Wo*^tt*#EftfflllEft^«ffl«>te 

p = X m i p i 

[0 0 3 8] mi f*#$# i ^^/ujftS-cfc 

9, p i i <omk<o'</i'9 ) »aa 

1 0 nm^b 5 0 0 nmt'fe 
+ftXh*). f£ISB fcLT©tta«:ftSftv ^fBtt* *> 



^&^<7)il&8 0%»±, »SL<li9 0%»±t* 
5 0 :^tv^W«Sp £1*, «3fTE (II) H\z. 

[0 0 3 3] 

(II) 

ftifoaw«MS, *>5^fl#7*, 7/i^~*<Mf<D& 

RtfflV^CtmSo ItSSC(i2 0-8 0 nm 
it^WoMm - ^SrBfrihU ^^^(7)fiK:fc^$[J«)-r 

^ mMmm. ««W3S*, *«tt*^ 

mm<DM'$HD It ft t-fijBft «r »J» Lfc 9 s S^n LXffl^S 

*^»-&»35S»4L^o J:!9ft*WJ-tt, Znsm 

tf, ZnStSi0 2 L^««®»^^ 

[0 0 3 6] »9jgLE»»ttSr#Jt-t-Si:^ »»H<^ 

SW^U^ (Thin Solid 1 Film 
s , $2 7 8t (1 9 9 6« > 74-81 v?) 0 

*C (III)^aj|fc««4:fflv^5 0 
[0 0 3 7] 

Mb 7] 

(III) 

ii« 2 0 0 n mJ^T, *f* L < 1 5 0 n m£JtT8£t? 

*>5o »i-¥StE»Hffi^E^Kfi^*JB«d s *fco 
[0 0 3 9] E®g^««i:li5*fflll-»»H 
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1 Onm£JL±T*>-5 0 «i£L^- 
tt, ttttft!ft& AMitt«)iH3a»&<o«IIRottlJ:, #Jiflf 

[oo4o] *%w<Dtemmmmmmmmmt, $ & 

Efi> »im±#<OAIt:£fifc##U AJHIMi^fLT 

SrAit-r5*^ti, S«lc»LTEfiW<DR»«fcE«- 
S£fW£<artMi«T**9, E«JIflja>bW±ft&A*t 

Wf##*L<, ttt»«t'^Au, Ag 

»JB»tt(DefcS^>fcfe±lE<7)^JR^T a % Ti, 
Cr, Mo, Mg, V, Nb, Z r ^ESr^liPx.T t> «t 

i\, gsAPifiil^O. 0 1 — 2 0JH^%S*t?*>So T 
a^uyXfiT i 4:1 5gWJlTttt5T^^!> 
AlJa H (0<x<0. 15)4 

&>5 0 E*N10>BIJ¥£ LTIt 3iB3fca s £K^£l-Att 

T\ il^li5 0 0 nmJ^T^fo^o ±SR^ff Jl^BM* 
4 0 nm^±5 0 nra^T<bt6»^(«, EttS 

[0 0 4 2] *3gP^OtS«IE»fflJitt:^Sf 4 U^BflWfc 
tt, S4*roA»*ftU:»oTlB^, ^1 mil, ffii* 

ft, «SW«^6S4*S:A«+6»^tt, 

fts^^u^ -tt^^S{«nm2Jiw 

iStt/«»JiM^ SSfcttR#«^6«>Alt«>»&w 



[0 0 4 3] EflfcJI* «SSL RJtlfilt^^^D 
>^W£^c£oTffM£ft6o EfiWffl*-^ k 

[0 0 4 4] *:*«©E«iffljKfr^ttffl-e# 5ffi»?f £ 

-JltJboX, iMf*0>ifctttt3 0 0-8 0 0 nm, # 
Jl<li3 5 0-8 0 0 nmSStfc5 e IttlGb i 
t / i n c h 2 »±©JlSffiE»«**aJ5ft"f 

Ofrtb 6 8 0 nm^#fe^&#fecOU— if-*tHPft 

NA^O. 5&±<Dtt®uyx&m\<*xm#ft¥--j*& 

[0 0 4 5] **W"Cfi, ttE<0J:5fc#*»RtR*E 

- * j: o x mn zmm-r z>o>& m$>x $> 

«P**^J:*E»*ffi*:«ffl-t-50^»^»*Lv\ 
[0 0 4 6] Hid, *3BW^E»*ft*-*3tt5E»Jt 

nfc**K^-^*r»ril-r5lR, (n-j) T (fc«L 
jli0-2OHft) m=n-k (fc/£Lk(i0^k 
^2*S«ft) B<BE»'^*£#fflU fi*©E»^ 
/^tSSraiT (l^i^m) fc 

SSfcftSa, +Z/3 i =n- j (jttO«t!3*#<2 
[0 0 4 7] E»«)IB, v-^BBJc*5V^"CH, #p^S^r 
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tz, a j T (i = l-m) K&^TI*, BmfB&BMZ 

T (l^i^m-l) *5l$ffflU:*5^T(*, Pb<P 
e, »tl<ttPb^ (1/2) Pe^JfcS^TX^ 

PfltC*5^Tfl8#t"rSfE®3t0^7-P b(i, /3i T (1 
^ i^m-1) 0>»||H£H«, iI#Pb<Pe, 
<tiPb^ 1/2P e Pb^Pet/jJot^ 

[0 0 4 8] ±E©E»*jfeS:«ffl-t*rttJ:oT, 
^ ^ESNPHiS^ — > £ £ tf 5 - £ ^ 
»l:Pb^i/2Peft5«l;5l^ 

>rr^^7-p b«r+^fg< tzmzmMx-hZa 112 

£a,=/3i=0. 5 t L^BSII, Pb-Petlf:i 

# (a) t % Pb^o m»ftm&) tLtcms (b) 

SfiitfiSLtv^, (a) ^ti«8fc£>E»'^V*fc 

i: sApjRto^^afr^^^fe^ic, 1 # g £>e»^/u 

3ti-**(S«afl[TL dS»^aS*^B*orv^5 0 
(b) -Cf2> t7^;^KROP b A/if ocof^ 

*&S{t:32S^-r^#x.f>^Sfeit), (b) ic^-ri&S 

nbtlZo t**ftffl*nr#r^5GeTe-S b 2 T 
e 3 »tH2 7c5R^<?!>»-&-ett, H2 (a) , (b) ^ 
"f n^iaft^n 7 t 'i ^X 9 T&fS&vK* 

«t & 1 s fe 5 g*o £ C , r *tis# 

;y^£i;fc£i±6llft^fe6 0 r^J:9*EiiSfflL^T 

« W <0ffi»» l^oX tt±EOES*«fett««)"C *a t? 
8*WG e T e - S b 2 T e 3 SEftlS:fflV> 

tzm^, t°y vumzm^Mm Ltcm^^xn^. 

(OX 5ftE»*fet«ffl-r*ffc«SttH±< *v\, ft jo. 



[0 0 4 9] 

mmm] %mm 1 - 3 xxmrnm 1 ~ 2 

Ge SbTe^^-7 h<tInSbTe $—ffy Y £t|r1 
y ^ ^rt-cfc «9 Ge InSbTel 

&mtl 0 V yftiflt, Ar^ffO. 4Pat 

U G e S b T e y M:li3 0 OWORFf A Sr 

HIpJL/c, InSbTe^y ht(i»JStDC 

[0 0 5 0] 

[ft: 8] 

JtRffill : Ge 5 Sb 71 Te 24 (= (Sb 0 . 75 T 
e 0.25) 0.95G e 0.05) 

SStttf 1 : G e 5 I n, S b 70 T e 24 (= ( (S b 0 . 7 4 
T e o 25) 0. 95 Ge 0.05) 0. 99 I n o. 01) 
£J£#|2 :Ge 5 I n 3 S b 68 Te 24 (= ( (S b 0 . 74 
T e 0 0. 95 G e 0 05 ) 0 97 I n 0 03 ). 

: G e fi I n 7 S b 63 T e 25 (= ( (S b 0 . 72 

^ e 0. 28) 0. 95 G 60.05) 0. 93 ^ n 0.0?) 

Vc®.m2 : G e 4 I n l2 S b 58 T e 26 (= ( (S b 0 . 69 
T e 0. 31) o.95Ge 0>05 ) 0.8B I n o. 12) 

[0051] iki^. ru^m^x, ±mmmmtm 

«©*jfet?»Jfi*tLfcE^**1"-5*B*ftS!*7 f >f ^ 
*Sr«nKLfc 0 1. 2mmJ¥^nttttO#y*-aJf*- 
MffiillZn'S- S i 0 2 TffiftffiJf (9 5nm) , 
GelnSbT e ESS ( 1 8 n m) , ZnS- S i O 
2 ±W««« (4 0nm) , Al^Rttl (2 0 On 

m) (D«rtS:^y^fe^J:*)f^*U 

^B!a*ftR*lii:ftoTv^fcEfiUi^*rU ^tt 
ft 1 0 0 m m, Sttft 1 ■ 5 /i m<Dmmt<n U— U 8 — tf 

Hffi4 0 0mWt$)of: 0 &>T7 8 0nm, NA 
0. 5 5©3t^*Srfflv^T<0E», aSifc^fto 

fee 

[0 0 5 2] IP*>, 113 (a) ^^f*-Eft^^-> 

gp^^s d3 (b) ^^-r*--E^^-^fflE®/^ 

"7-^^y^*«^Lfc 0 [13 (a) tt, 

Py^fl)KlT|:»U8T^^ t 8T^^ 
(v-^|B) S:SfSfc|»9iSUfc^^-^ H3 (b) 
til lT^-^i it^-^ ("T— ^M) SrSSStr 
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5tLtz 0 a t T (i = i- m ) \z.tertz>tm'<y-p 

w(±i(a^f-^tl, QiT ( i = l—m) 

!tCjS\iZ>/<4TXs<9 — P b t i {C£b-f-fet Lt'o 
^<DB, PbllO. 8mWH, ^-tmc&tf&mik 
/<9 — P e cbteS^-Pw^itP e/P wttO. 5 ~C 

[0 0 5 3] !di/^-Pw(j;8-l 7mW£)f 3 f f3£r 1 m 

w?t (MioU [c^fk^-^, $ti£*tei. 2- 

8. lm/s»12 ( 4 (1, 2, 1. 4, 1. 7, 
2. 0, 2. 4, 2. 9, 3. 4, 4. 0, 4. 8, 
5. 7, 6. 8, 8. lm/s) ~C^ — ^ ft *j y $ ^rffiij 

[0 0 5 4] £tZs §iMv(3V^S5p^n y^Ji 
fif}Tte, (115. 7*2. 4) /vty^U »S 

8T-e-^R^-^li*Sl2. 2/im, 1 
1 — ^tf*^— *te*&3. 1 ju m(D-0:^lC^i~ 
£ Q 'tLttii*^^^^ hf^^^(D8TMl 1 T 

[0 0 5 5] K±^JS*4rH4tc*-r 0 84lfc _hEH 



^ — ^v?y ^co^ffilin s-Cfo5o 04 J: 9 I n©|H 

j»iiS2. 4m/s, B»/*!7— 1 1 mW, JB*>"«!7 — 
5. 5mW, -t(D*fi,<Z)*fttt^-U'^^s'^/'«— h 31^ 
?1 1 E FM7 y^i^ft^i 9 I Lt-/<-7 >f MS 

h 3^«L^f^^^ii, mi 



tC&V^T, m= n — 1 



= 1 , a:=0. 5 ( i = 



2-m) , J3 i = 0. 5 ( i = 1 ~m) , j = 0. 5 
ltt©-CfcoT, n(13-l 1 <nmmXh-otz 0 

lEfttli*ftL4V^«)©l 0 0 0|E]Wrt^S»"C* 
fkLX^*l^V^y^^-h3©a»-e*>5l 7. 5n 

0 0 OEI0>1B»»-Cfc 1 7. 5ns^m^ 0 100 
0lB]J^±(D^«9iSLE&^{b^o^"C«, ffifti: LTfi 

[0 0 5 6] 
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[0 0 5 7] 1IWH-3|:^^ ^~f*i 

-<Dffi£hm^m$t£tix^tc 0 

m 1 ] *36W05E»*jSfe^*5Jt5Eii3tW/N-!7-x^^ 



[HI 2] #*iS0>e»;frifc<^*«r^1-, ESioifift 

[13] *^0J^^M^J^^^5fB&7t^^ o, 7-^^- 
[[14] *5SWw*ftffl|^*5»tS, -r-*^*, E^ 
[15] **WW«E*oE»lt-*5H-5T EMtCt §m 
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[03] 



- 8 T 



7-2 

111 





0.8mW 
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d=Q.5T j3=0.5T 
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E»/<9- (mW) 



317-19 
gS3f5-17 
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